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The present invenbon relates to a distr-buted computer wlom H 
exclusively, to a muinmeaia attributed C b,ect-basecl <-onf,rL e s ! /s i m re ' a ' eS part,cu ^'y b"« "« 

The object-based approach t0 system deveiocment ■< becom nn „ 
program the system ,n terms of software objects each ^"-"^ed. The basic ,dea t0 

< «... Objects .•n,ercomm U n,c a , e „ y me ns V* ^ Z< 'I a "? ^ 9 ^ on 

metnods ,n tn, s way „ that ,he result^ system , s r,.l^«T» m. ^ '° enCapSuia " na *» and 
NewWave M a ,l (produced and £0 .d by Hewlett-Packard \ lrT 3 " d devel0D An e *ampie ., 

«.on, program ,„ which mta ^.J,™ ^2Z < '* " ° b ^^ electrons ma,l aC o., ca 
as cojects. 3Ce - 3m Ponen,s. Such as te<( d , s;r , butjon ^ ^ ^ ^ 

' be -P^. destroyed, etc 

cess a message to ,t. one or more prwe- Z, le Z7-l ~ ° D,e ' Zl mana Semen, software w lS nes to 
an ooject ,s fully oef.ned by ,ts a**^'*^™""™!*" «™ » P*t of .mt.al.at.on. 
oo ( ect has one or more processes assoc^ XT-T "' " ,S S3 ' d ,0 be " inac »^ " an 

'« ^cesses ana data then „ „ sa .d to be "act.ve" " by the sta * °» that process or 

A distributed object based system , s 0 ne',n „ h ,.h 
network and messages between objects of m! ^ T*™™* are -terconnected over . 

may a.so be ,ran S m lSS ,b, e over the network. A nfZk Z rn ^ netW ° fk - ° b,eCtS 
works..**,, or a central computer connected to seZ* t ZlT, ! ' n,erco "^cted inteH.gen, 

•o server machines „, th .nteWgen, workstations to^'* 0 "™^* 0r seve ' al "terconnected 

The term -workstation- ., mtended to be applicable ™" , ,° I *Z °' * m '* tU '* oi these Possibles, 

m a distnouted object based «vs.em ,hl. * possibilities, 
so as to enable rnore ^o^T^TOl'Sr, ^ ~ 

he context of a distributed conference system a VnL»2 h * ° ' Shared 0b)ect Fo ' "ample. ,n 
5 the state of the object and a presentation par, Z ITZZJ^ '"^ " M 3 Seman " C Mrt ««*"'"Q 
user and for enabi.ng. the user to make input. Seve 71 * ZTT™ °' ** ° b ' 6Ct t0 be d ' s <" a V*> <° a 
v-ew,n g ,n e whiteboard object so that they can each cZ Z , 3CCeSS *° 3 P rese "»at,on part for 
Th C !r t9r6d ar ° Und 3 rea ' Wh,!eb0ard contractions m a manner sim.lar to a group of 

server 'n^^^l^^ VaTZZ^Z^ ^ ° b,ect ^ "*« on 

Parts may be d,s,nbuted around user machines o^^Zk T^Z ^ A ' tefna,,ve, V- se -ant,c ob.ect 

Accoromg to the present ,nven« IO n we provide an T? ,n,e, " ae ™ vvorkstat.ons. 
a n.jwork of worksta(jons and meafls • ^ n ^W ^ed d,stnbuted computer system compns.ng 
•nciud-ng a first object type for storing data and Record ^ ! wor ^ta.ions characteneed by objects 

ocects of .he second type referenced ^Zi^^T^ <*> 10 3 ^ ^ n 

^sufons to access data of the ob,ect of the Z t v l P e tTj? ^ '° ^ 3 °' « 

he second , ype between works.at.ons thereby c e 2te a ,1?. Q m9anS '° f ,ransm '«'"9 an ob,ect of 
.type for each w 0 rk S tat,on receiving an ob.ect of the ZclV 'ol " ** ° b,ect °' the 

The present invention provide* an eff«r fluo , , 
ooiect pa, enher for the ^urpo^ " 2 Z ^ f-rT ^ ,0 h ^ aC « SS td 3 

act,v,( V- C k ' nQ ° r f ' jr the P^oose of part,c,pat.n 9 ,„ a joint 

in the embodiment to be described the « 
type between workstat.ons. In that embodimem ^ansmTrr mea " S C ° Py,n ° 3n ob * ct «" second 
'or :he assocated ob.ec. of the f.rst type ,ransm "'^ Elects of the second type include an .oent.fier 

'.rsi type st0fe meeting data and objects o 'h e s "n rt , 9 ° W ne,W ° rk Where ' n 0b ' 9 <=« °' 
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windows. 

A possible video network is shown in Figure 5 The v.-ieo network is based on a central videc switch 54 
connected using a star topology to client workstations C Video signals are modulated on to VHF earners 
and transmuted over standard analogue cabling 56. The video switcn 54 is a conventional cable television 
$ switch. Several sucn switches can oe cascaced m a bar arrangement for large systems. 

For long distance video communications, a device 58 for ccmcessing and decompressing viaeo 
signals fa "codec"* may be used and the signals are transmitted using ISDN telephone lines. 

The architecture of the object-based system 10 win now be described. 

With reference to Figure 6. the structure of one user's oortton of the system is represented. The 
■ o functions of 'he objects are as follows: 

a Venue object (V) .s an electronic meeting place allowing control over media channels and providing a 
location for storing shared objects. A user may have several Venue objects: 

a Phone Booth object (PB) controls the creation of Venue objects and oversees the setting uo. 
maintenance ana closing down of conferences. The P8 comprises a processor for handling incoming and 
■5 outgoing calls: 

a Connection Manager object (CM» controls driver components »0- ... D,j which handle media 
connections for the system 10: 

a Directory object (0) which provides a hst of potential meeting participants. 

Object X represents another system object for performing a specific meeting-related function, eg. a 
20 whiteboard function. 

Figure 6 >s a conceotual representation of the system JO and the arrows represent mter-object 
communication, in the embodiment being described, the system comprises client workstations C and 
servers S and most of the objects referred to m Figure 6 are functionally-split into a server component and 
one or more client components as indicated in Figure 7 
2$ The server objects handle the centralized and distribution - oriented aspects whereas the client objects 
handle the presentation aspects. Hence shared applications can be written with one server object connected 
to a plurality of client objects on different client workstat.-ons 

In Figure 7. PB-s means a Phone Booth server object and PB-c means a Phone Booth client objec:. 
and so on. 

10 In this embodiment, the client objects are implemented as NewWave objects ie. several new classes of 
NewWave objects have been added: Venue objects. ROAM objects. Whiteboard obiects. Phone Booth 
objects. Thus the semantic part of these functionally split objects runs cn an HP-UX server and the user 
interface runs cn MS-DOS NewWave client workstations 

The client workstations are each running an object-based system of the type described m European 
:s Patent Application No 339220A. the description of which is incorporated herein as Appendix A. Appendices 
A-0 mentioned m attached Appendu A are not attached as part of this application but are incorporated 
herein by reference. Appendix A describes how objects are linked together by parent-child links and how 
9 objects can be copied. During a copy operation, the container of the ooject to be copied sends a message 
to the OMF28 asking the OMF28 to copy the relevant obiect and identifying the container object which is to 
-to receive the copy object. 

The OMF28 performs the copy function and then sends a message to the target container object 
instructing it to insert the copy ooject as one of its child objects. 

Mailing an object involves serialising the object, transmitting it to its destination and deserialising it. 
Serialising an object involves convening it to files, say DOS files, containing the data of the obiect and 
-ts information about its properties and its child objects. 

Server objects are not linked by parent-child links m the manner m which client objects are so linked. 
All client objects contain a reference to their associated server object. Figure 3 shows the form of aata item 
60 used to name objects. The data item 60 is an eight-byte array following the convention used for internet 
Protocol (IP) addresses. The first 64 bits is a machine identifier M I 0 comprising a 32 bit server IP address 
50 and a 32 bit machine IP address. For a server object the server IP address and the machine IP aadress will 
be the same whereas for a client object these will be afferent, if there is only one domain per machine, the 
domain identifier D 1.0 is zero. The object identifier 0 I 0 comprises a 32 bit generation count and a 16 bit 
tag. The 16 bit tag umauely identifies the object within the relevant storage domain. Since tags are reusable 
when an object is deleted a generation count is used to ensure that each object is uniquely-named m time. 
55 The generation count is simply the time in seconds. 

When a client object is closed (inactive) it appears as an icon on a user's screen. The user opens the 
object by clicking on the icon Opening a client object causes it to send a message to its associatea server 
object informing the server obiect that the client object is now active i.e a Here Am I message. Until then. 
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Figure a shews v.deo fac.iiiws for a cent w 0 rksra„on 

Figure 5 shows a v,deo network structure 

Figure 5 .Hustrates :he m a ,n 0 b,ects .n the Sy «j*m 
F.gure 7 .Hustrates the functionally split nature r, - ne - . 
-« Fig ure 8 shows tr)e ma , or p ^''^ -f C '" »* System. 

Figure 9 shows a ,yp, C ai Venue " «"'«tructure: 

Figure 10 shows a CoMed.an directory 
Figures n . 14 „iustrate message sequent ,'or .-«p m 
T; es ,5-27 snow screens l, ng l ^V^^™ 3 • 

' -nt,: ^ s ™^ ~» ~ -~ conferencing SysIem „ „ ^ 

cr^ZZZ ^ZL^^^^T^ ~* — —no * ihe 
netwo^ 12 may be a ^ afea n^^™*™ servers S connect over a networks r he 

" networ, (MAN). Cent wprkstat.ons C are cornea * ^ ,1? ""^ " a metropolitan area 

Servers S commodate w„h each other b, opelno * L S Each s ' te We» a server S 

Principle, client workstations C could c^mJ^^T^^ be, ~ e *" of servers. A, tf10 ugh ,n 
and therefore each Cent workstation C n as ZZl? ^ °" ^ D ' ac " cal P^em, 

- -"^^ --r- " * - «~ 3 to enable 

oper a „ng system software ,6, such as HP-ux software- 
Remote Ob,ect Access Manager (ROAM) -Z a 
25 ^oT^^^^^ communions Wlth c „ ent 

COM software 20 proving ob,ect management aolu es ^ net "° fk 
server obiects 21 which are obiects to Z «h es ' 
oo,ect parts mentioned ,n m e introduction " 6e ' WMn USe ' S and wh «* .correspond to :he semant.c 

Each client workstation C comprise* 
M hafdware 22 sucn « an IBM-AT compatible PC 

an oo ( ec, management ^^^2^7 ^ 
-ark of Hewett-Packaro Company used for a f a^y o^lT** T"*'* ° MF < N *™™ ' s • ^ 
^ cb,ec t s software 30. such as NewWave ob.^t ,n-i SC ' tWare ' : 

'or handlmg communicat.on w„h ob.ects o^l™*™*™ C " em 0b ' ec,s 32 and a ROAM ob ( ec« 34 
Presentation object parts mended ,n the Z^cn ^ C " ent °° ,ects 32 ^spond <° the 

The user c, a client workstation C therefore hM a - 
ob,ects of the system and can cause ob^s , o^ZT™ UMf w ' ,h,n ^ «o "annate 

' SerV ! r S anSm ' tted ° ver the >2 «. the assorted " 

The system ,o provides multimedia facilide* to ■ •«* . c 
voice ana or v,deo communicat.on fac.lit.es as wZ,, ^«mp,e. each client workstation C may have 

A poss,b,e vo,ce ana data network structured in c0mm c umca,l0n f «""«es. 
and a. a networkea PC server 4 2 „ connect t o° he STp^'T lr ^ °' ^ S " eS A 
mu, tl P0rt telephQne imerface cafds the 3 ; h B e x "' Cal ■ Th « ^ server 42 contains one or more 

PABX ,s controlled by the PC server 42 and users can u by Na,ural "'^systems •«€.). The 
are connected to the local PABX and conven.enl ^mS?'™*" 9 desk ,ele P"°"" 44 wh, C h 

Each of the s.tes A and B r 0mDrisss \ . Z ear the ' r C " em w ° rl <stat.ons C. 

WA ^ p ' 33 3 3 LAN WAN ^ -terconnecting !he LAN w,th a 

-eiepnon" o^re^ce'cal To ^BxZ'p^Ur ^ ^ S '° UP ' main,a '" a " d c to » down 
therefore d,a, other users adding them ,„ t0 conference cl.ls us^DtJp * n ° rma ' ,e ' ePh ° ne US6r «* can 
'n order to conduct conferences over a w.der area PC J 9 *l 
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Button Appearance 


Meaning 


No button 

White, unhighhghted 
Black 

Red 


1 hlS Ofif c OD ClOfiS nnf hav/P thi^ ncilta rhannal auan^KiA 

The media channel is available, but not cnosen for use. 
The media channel has been selected, tut is inactive because the person 
is not present m the Venue or the connection has not been completed yet. 
The media channe! is oemg used. 



The lower portion of the Venue is taken up by the shared ooiect area 73. This acts as a shared foioer 
storing objects on the server and making them accessible to all users of the Venue, inactive objects are 
represented by an icon such as .con 38 m Figure 10. Objects m me shared object area 78 may oe n.em 
objects e.g. Whiteboard client obiects. or may be standard NewWave objects, it is possible to move objects 
mto and out of the snared object area 73 of the Venue-client object. Moving a functionally-spnt object such 
as a Whiteboard object into the shared object a.ea 78 does not entail moving the Whiteboard-server object 
but just the Wh.teboard-ci.ent object. The OMF28 instructs the Venue client object to insert the Wh.teboard- 
chent object as one of us children. The Wh.teboard-ci.ent object is then serialised by the Venue-chent 
obiect ana sent to the Venue-server object. The Venue-server object updates us other active Venue-chent 
object with the news that a new Whiteboard object .s available m the Venue and these Venue-client objects 
oisciay the Whiteboard-client object icbn in their shared object areas 78 accordingly. The Wh.teboard- 
server object remains on whatever server -t was initially stored. Subsequent opening of the Wh.teboard 
Object by any of the users of the Venue cause a copy of the Wh.teboard-client object to be serialised by 
the Venue-server and sent to the relevant client-workstation where it .s deserialised providing access to the 
contents of the Whiteboard object for that user. When mat user subsequently closes (deactivates) the 
Whiteboard object, the copy of the Wh.teboard-ci.ent object remains on that machine for subsequent use. 

in contrast, if a NewWave object icon , s moved mto the shared object area 78 of a Venue-client object, 
this causes the NewWave object to be serialised and sent from the client workstation to the server mach.ne 
which stores the relevant Venue-server object. The Venue-server object then instructs its other active 
Venue-client objects to d.spiay the relevant NewWave object .con. Subsequent opening of the Newwave 
ooiect by a user of such an active Venue-client object causes a copy of the NewWave obiect to be made 
ana sent to the relevant client workstation. Each such user thus obtains a separate copy of the NewWave 
obiect and changes which a user makes are not reflected m the cop.es held on the other users - machines. 
Th,s is a ccnseauence of the n 0 n-iunctionaily split nature of NewWave objects and .s an implementation^ 
feature rather than one which is important to the present invention. 

There is one Phone Booth server object on every server machine and one Phone Booth client object on 
every client workstation. The Phone Booth client object arranges for the creation and activation of Venue 
ci.ent objects on client workstations and the Phone Booth server object manages the creation of Venue 
server objects and the convening of Venues. On opening a Phone Booth client object the user .s presented 
• w.th a directory 90 of ooss.bie meeting participants as shown ,n Figure 1 1. The directory 90 comprises a list 
92 of potential participants, an area 94 for displaying a picture of a participant, a media selection area 96 
and an options area 98 displaying three options: Convene Select and Cancel. Unavailable media options 
are greyed out m the area 96. 

When a name .s selected by choosing the Select option and then selecting a name from the directory 
90. a picture of that participant appears m the area 94 as shown. The media connections are selectable by 
cneck.ng the relevant boxes in the media selection area 96. Checking the box bes.de the name of the 
person in the area 94 ados that person to the list of Venue participants, in addition, the initials of the media 
options chosen (Phone. Video. Data) appear against the participant's name .n the list 92. A previously 
selected participant can be de-selected by de-checking the box beside the name of that person m the area 
94 Taking the Cancel option means that none of the changes made since the window for the directory 90 
was brought up will be implemented. The Convene option win be described later. 

There is also a Connection Manager object on each server mach.ne providing the facility to interconnect 
users using different mecia. The Connection Manager object handles the generic operations involved m 
establishing non-data interconnections. Drivers for each medium available, eg. video, telephone, handle the 
specific operations involved m carrying out switching requests during use. The Connection Manager object 
performs the lollowing services: 

maintains a list of media resources available m the system 

• detects wnen resources fail 

• monitors resource channel availability oe. monitors, microphones, speakers, cameras): 
sets up connections oetween peopie using different meoia: 
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ihe server oD/ec: is unaware «i «,„ 

. • .! JU i c, -i5 /vmcn are current y acnvp nrun.nn * y e tne '^entities c' 

z^-r *~ - - — - » •• r • - - - 

- ' uuaaies. and <s upcated by me 

«" — o b ,ec, wn, C h , assooated W(tft 

nu-o.r for tne particular cb,ect. On th . c.,.n, ^ ^ m * .T' fe ' eVam StC ^ e «rr. a ,„ a d a 
fcr «eo,ng a record of what ob,ects are 0^2 ^17^ " ^'^ 'aoh.y (0 MF) 60 

rounng. To,s -s a standard NewWave OMF X'l ^ deac,,va "°" and .nter-ob ( ect mess-o* 



J5 
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On the serve, s,de there 7 . ' CIS ' " 0t rhe,r locatw *- * omy 

. r: and ^ - ™ ~r faci,,,y icom - s > 63 — ° «<* ™ age . 

• S4 a server ob.ect manager , lbra ,y , C OMLIB S, fiV Con,unc "c n the operating system softwar P 
access to the functionary of the o^^^ZT^l ™ ^™ lZ n g 

When cl.ent ob,ect CO- w.shes to send Tm^^ . f 3 R ° AM server ot * ec < 66. 9 
c«n, ob,ect 62 passes the message to the ROAM s ! ? "'^Ponding server ob.ec. SO the ROAM 
_ "«* ob,ect SO. Messages from £ er e! ZaSoL'TT ^ th « Message on to fhe 

> message „ !0 be sen, between objects on 'Z am* '° C " em ;°' ects ™ in the reverse manner t a 

SlnT ihe h R ° AM SSrVef ° b ' ect 66 ^esLgls ar'e^otrb'e? C ° MU8 - S 65 '•*» " *<™* 

The functionality of certain objects m the ., 
:n.s soecif.canon !o denote a select ^ £ £ ^ /T^ T'^ ^ " C " ck " * -d ,„ 
;;.oose. Tne term "drag" win d en„ e mov.ng the ,1, «1 '" 0fk h S,atl0n USl "9 '"Put dev.ce. sucn as a 
*iQ an „em across the screen. 9 * ' P °' d6V,C9 whlist s ^h a selection is mace so as -o 

'he Venue provides a n «i a >-. 

""rir^ 1 ^^"" ,nS ' de " " ,Ch «... group 

- -3^^^^^ -t,ng. the data wh.ch they are sharing 

exact number , s Sub(ect t0 technic S a) con ey T his ' r ° m ,USt tw ° «opl, op to many people the 

cetween two Pecp,e. bu.id up as experts Z b Ll t „ T 3 meS " n9 '° Start °' f as a Sirnp eZ ' 
aeod. to move to a d,fferent ob.ec, be au e t Z, J, • "I Z'T 3 ^ 9r ° Up d,SCUSS '°" ^XZgt 
The Venue ,s a shared ob,ect and rherpL. ee,,n9 has chan 9ed. 9 - 

ve ; 0 ob(ects which proi?dir ;x?to e r^ u vr er mach,ne rhe — — - h ave 

server There m ay be many Venue Cent ob.ecTs * n T ' Unn ' ng 0n the corresponding 

Serv f/ ob,ect. 3D ' ects *«™t Cent worKstat.ons for a part.cu.ar Venue 

P'gure 10 shows the appearance of a Venue ,r a 
"av,ng a t,..e bar 7 2 and a menu Dar 74 At ,2 Tp " a p^, J"""* iS bem9 V ' ewed a -^w 70 
-r , be seen and where the, media chad s' an be Z *** ?6 Wnefe !he Pe ° D,e «° V.n« 
^ne -n^ ^ meet,n9 St0r9a •-°"^Hed. eeneath that is a shared area 78 where 

Iir*^^ C art,c,pan, be-ng represented b y a 

absen, ana status 6annef Q< ^ V absen " h s ,h " US6r ' S presenf ^eet.ng 0 r 

^eo.a control buttons 86. The bitmap 80 mav h! , ' nv,ted t0 the meeting, and a row of 

-cows ,s ava„ab.e and the v, de0 channel s n ^e P ^ " 3 m °" Cn ^ -^wlhen ^ ^ 

c a n -rrof CST ^ £ T ^ ^ 86 * ~ ^ and data and each one 
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worKstat.cn B to the Phone eooth server object PB-s. if me .nv.tat.cn -s accented a Create Venue message 
(referenced 6) -s sent from the Phone Sooth £ erve. obiect PB-s to the Phone Booth client ob,ect PC-c" 
wn.ch causes .. to create a new Venue client ob,ec: v-,- on client workstation 8 .nvolv.ng sending a Here Is 
Parent message (referenced 7) to the new Venue - client object V-c' to nottfy ,t of the identity of the Venue 
5 server object V-s. The new v e n ue client object V-c then sends a message (referenced 8) to the Venue 
server ooiect V-s requesting .nformation about the contents of me Venue. The reply from the Venue <erver 
cbiect V-s is referenced 9 m Figure 13. 
• Messages corresponding !0 those referenced 6-9 are sen. between the server S and client workstation 
A so as aiso to create a new Venue-ci.ent obiect v-c en that workstation and -hese messages are 
referenced 1 0- 1 3 m Figure 13. 

Finally, the Venue server ob,ect V-s sends a request inference* 14, to the Connection Manager ob,ect 
CM to set up the chosen med.a connections and the Connection Manager obiect instructs the relevant 
media envers accordingly (dotted line referenced i5i. 

The users of chent workstations A and B can then communicate using the newly created Venue 
-•s it is also poss.bie to convene an existing Venue by selecting the Convene option w.th.n the Venue 
This inmates a sequence of events wh.cn ~m be described ».th reference to Figure 14 Aga.n a server 
machine S and two client workstations A and B are represented. 

The user .election of the Convene option ,s referenced 1 ,n R. ju re 14. Th.s causes the-Venue client 
ob,ect V-; to send a Convene Request message .referenced 2) to the Venue server ob,ect V-s wh.ch 
20 nonfies the Phone Booth server object PB-s of the convene request in a message referenced 3 wn.cn 
.dent.f.es the intended meeting part.c.pants. The Phone Booth server oo.ect PB-s sends a Ring menace 
'referenced 4) t0 the Phone Booth chent objects PB-c on the /.orkstanons of the intended me'eting 
part.c.pants caus.ng a dialogue box to be displayed on these workstations mv.tmg the users to partake m a 
meeting. When these users accept or decline the inv.tat.on th.s causes a reply message (referenced 5> to 
a be sent from each Phone booth client object PB-c' to the Phone Booth server object PB-s 

The next step ,s for the Phone Booth server object PB-s to .nstruct (message referenced 6) the Phone 
Booth client ob,ects PB-c' to create new Venue chent ob,ects V-c on mach.nes where a Venue chent ob,ect 
linked to the Venue server object V-s is not already stored. Such new Venue chent ob,ects V-c' then sena a 
message (referenced 8) to the Venue server obiect V-s reauest.ng information about the contents of the 
w yenue so that the approbate -cons can be displayed .n the shared area 78 of Figure 10 on the respective 
chent workstations. The reply message containing' information aoout the contents of the Venue from the 
venue server obiect V-s is referenced 9 in Figure 13. 

The Venue server object V-s then sends a request .referenced i0> to the Connection Manager object 
CM to set up the chosen media connections and the Connection Manager object instructs the relevant 
:s media envers (not shown, accordingly (dotted i.ne referenced m. The distr.buted meeting can then 
proceed. ' 

A user can also set up a new Venue by selecting a Create a New menu option in NewWave Office 
(F.gures 14-17 of A P oendix A). On opening the new Verue-cl.ent ob,ect a Venue-server object aiso needs to 
be created. F,g U re is depicts the process. A server machine ,s moated by S and a client workstation o y 

The act of open.ng the new Venue-d-ent object V-c causes -t to send a message (referenced D to the 
Phone Booth client ob.ect PB-c wh,ch triggers a message (referenced 2) to be sent from the Phone Booth 
client object PB-c to the Phone Booth server object PB-s requesting creation 0 f a new Venue server object 
v-s. The Phone Booth server object PB-s creates a new Venue server obiect V-s using a Venue Start 
;s message (referenced 3». Next the new Venue-server ob,ect v-s sends a Here Is Parent message 
(referenced 4, to the Venue-client object V-c contam.ng the 10 of the Venue-server object. The new Venue 
client obiect V-c then sends a message (referenced 5, to the Venue server object V-s requesting 
information about the contents of the Venue and there .s a corresponding reply (referenced 6) from the 
Venue server obiect. 

o it is possible to add new meeting participants to an active Venue by selecting an Add New Member 
menu oot.on. This causes a directory of potential participants to be displayed as shown .n Figure 11 to 
enable the selection of one or more further participants and associated media connections. Information on 
these choices is conveyed from the Venue client object to the Venue server object wh.ch updates the 
control panels of the relevant Venue client objects. Chosen new meeting participants are not aware of any 

5 change until someone convenes a meeting 

When a user elects to close a Venue by selecting a CLOSE oot.on :h.s causes a message to be sent 
rom the relevant Venue-client object to us Venue-server object .nform.ng the Venue-server object that the 
Venue-client obiect is deactivating. The Venue-server ob.ect then messages the Connection Manager object 
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' OOin(-io-point 

• muin-coint: all that are available 
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oa.,m„ ss s^tcn-rg t0 prevent unnecessary a,scnr 

orov, C , s an ,n te r,ace , 0 r morning an'o "^"^ ,ws *"0"«: 

orov.oes .nterface to meca ov-vers ? ' 
Anorher functionally solit oo.eet wh.rh . 
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Aoart from the pointer n2 rh#* 

=5=5: K: " - - sa "--5=a r= 

y -n e user can move the pointer n?v a( 4 
oosition. The cursor nt tha en ^omes visible to all -f t** uv* > chosen p 0 >nt m 

«'« on uMmon of the Venu9 VS,em accord '"9 to the presen, inv6nbon Wl|| nQw ^ 

Once a user select j escnoed. concentrating 

On selecting the Conven- s 
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To "open" an object, the user double clicks on rne relevant .con Referring to Figure 17 Martin has 
opened the Prqect Meeting Venue which ,s shown * a w,noow 174. The wmaow 1 74 has a menu bar i-6 
wmch has similar options to the menu bar 130 of the .vmocw 1 26 except a Meet.ng oot.on instead of me 
Setting option The window 1 74 jispiays a aartic.pants area 178. show.ng only Mart.n. and a snared .tems 
area 180 which ,$ empty. Underneath a bit map 182 of Martin is a name bar 184 wh, C h includes a 
notification of oresence and three media control buttons 185-7 for Phone. V.deo and Data respectively Only 
the Data button 187 is highlighted m this example, ie. blacked out m Figure 17 

On se«ecting the Meeting option from the menu oar 1 76 of the window 1 74 a CoMedian dirpcory 
window 190 aooears. Figure 18. The reference numerals lor the CoMedian directory which were u«ed -n 
F-gure 1 1 will be retained here. Martin selects the name R.chard Jennings from the list 92 of potential 
participants causing a picture of Richard to appear m the area 94 together w.th crosses m the v.aeo and 
data box.es ,n the area 96 to indicate Richard's media selections. Th.s means that Richard will he contacted 
through the system for data shar.ng with both v.deo and audio travelling over video connections Mart.n then 
ci.cks on the Convene button in the options area 98 to add R.chard to the Venue which causes Richard's 
image to ,c,n Martm s image m the Venue as shown at 192 ,n Figure 19. Richard is marked as absent at 
t94 and a banner 196 -s displayed -nd.cat.ng that he has been muted Mart.n has selected both v,deo and 
data connections for himself m order to match what was selected for Richard. This causes the video and 
data outtons ,86 and 187 to be h.ghl.ghted in a first colour to show that they are currently ,n use albeit only 
locally to Martin's own workstation. Richard's v.deo ana data med.a buttons 186a and 187a are h.ghi,ghted 
m a second colour to indicate that they have been requested out are not yet m use 

While waning for Richard to join the Venue. Martin .s moving the Design Notes and Des.gn Principles 

to SearMiSO 1 ^ °' VenUC ^ : " Ck ' n9 °" M ™ drag9 ' ng " 

Moving now to Richard's workstation, shown ,n F,g u re 20. the invitation to jo.n the Venue has reached 
h>s macmne and has caused a bell 200 to apoear at the bottom of his screen. The bell 200 .s flash.ng and 
mak,ng a ringing sound to attract h.s attention. R.chard clicks on the bell 200 and the result ,s shown .n 
Figure 21. An mv.tation message box 202 >s brought up telling Richard that he has been invited to a 
meeting and giving the name of the meet.ng and the name of the person who conveneo the meeting The 
mvitation message bo, 202 compr.ses two options: Accept and Deci.ne. Richard clicks on the Accept opt.on 
to accept the invitation to join the meeting. 

Referring to Figure 22 accept.ng the .nvitat.cn causes a Venue client ob,ect automatically to be created 
ana a w.ndow 204 to be opened for Richard. The chosen media connections have been set up so that 
Richard can now see and hear Mart.n and the objects that Mart.n has placed into the shared items area ISO 
are available to mm. Figure 23 shows that Mart.n can see the same Venue hav.ng the same contents on h,s 
workstation. Referring to F,g u , e 24. dur.ng the meeting. Martm has opened a w.ndow 206 on the Design 
Notes whi t9 board ob,ect. Mart.n informs Richard of this so that Richard can also v.ew the whiteboard ob,ect 
and then both Martin and Richard can scribble on the whiteboard and view each others input When their 
meeting ,s finished both Martin and Richard close and save me Venue. 

Figure 25 shows the Venue ob,ect 1 63 saved m R.chard's NewWave office. In Figure 26 Richard has 
lust opened his NewWave office and .s v,ew.ng the Venue 168 m a w.ndow 208. Martin , s not present 
(although he would be if. co.nodently. he had h.s Venue open at the same time as Richard. In that situation 
the relevant meo.a connections would automatically be set up>. Refemng to Figure 27. Richard has selected 
the Meeting menu item using the cursor 210 so as to bring u p the CoMedian directory 212 and he has 
selected Ed Oav.es ,n the manner previously described. Ed 0av.es does not have video capability instead 
he is selected by telephone. Clicking on the Select button w,n cause Ed to be added to the Venue without 
beginning a Convene operation. 

Referring !0 Figure 28. R.chard is about to inmate a Convene operation by selecting the Action .tern 
from the menu bar 214 of the w.ndow 208. and selecting the Convene opt.on from the correspond^ menu 
216. Since Ed ooes not have video capabilities, the aud.o from his telephone would be m.xed into the v.deo 
feed into Martm and Richard and their aud.o signals would be sent to Ed's telephone during their d.str.buted 
meet.ng. 

Turning now to Figure 29. a new sess.on is beg.nn.ng on Richard Jenn.ng s workstation A w.ndow 220 
contains R.chard's NewWave Office. R.chard has created an outgoing message represented by the icon 222 
cailea Meet.ng Request" (using the "Create a New" opt.on from the Action Menu - see Figures 14 to 1 7 of 
Aopend.x A), m Figure 30. on opening the outgo.ng message 222 it ,s displayed m a window 224 Richard 
nas completed the distribution hst 226 and written a cover note 228. 

Refemng to Figure 31. a new Venue-ci.ent ob,ec: represented by the icon 230 ,s created (again using 
the Create a New option). The Venue-client ob,ect 230 is cop.ed and dragged .nto the window 224 
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o o.sconrect the media connections <or t n e Ven u «-„*n« oo,ec t ^rh 

<*.tct ,encs messages to all of us other Venue-cVn 'lee n,n * deact,vat ' nQ Venue-server 
particular Venue-d.ent ob.ee, so that these other vl ' - * 1, ^ T °' ^«,cn o, the 
i.ie relevant meeting member , s now absent " ' >S a " er tfle,r appearance to mocate mat 

> Another way of setting up a distributed meeting , s ,„ r a _ r fQ ron 

•he oes,r M meeting part.apants. A Venue-den, co,ec, ^ I 1", J' MOy 30 e " st,n 9 Venue-c&ent ob ( ec, to 
venue-c,en, ob,ect to other workstations creates Z ' S n^ c Z s ° * obiect. Cop y ,ng a 

workstation, oecause ,n the copying process t Z* ob,ecr on .now 

ootect ,s oreserved. g ° CeSS tne Ven ^-c:,ent object's reference to ,ts Venue-erver 

" There are different ways ,n wh.ch a Venue-r„ en , n fcl6cf K 

■o .ncuae the Venue-dent object ,n an eienron c m e C °°T ,0 ° ther Stations. One way „ 
-essage ,s created ,n the norma, manner e g ' « Z „ 2 °' "' S 0D,,0n ' an •••«=^« -an 

coject ,s mdoded ,n the message us,ng a «.no^^ Ma " a " d a ^--c,.en, 

message, they place the Venue-dien, ,n ,he,r .-^ t ,nn^ the °' * ach afldressee reives 

< -eet,ng. A, the relevant „me. the meeting pa^a ^ ' IT Pfeparat, ° n '° r the ^com,ng 
-ee ng. On open.ng ,„. Venue-cl,en, ob.ects he i ^'JZT o^ 9 '^ ° C ' eCtS t0 ««"»"«"ce the 
ven u e-c„ent ob ( ec,s send a Here Am', m . s a * g * ^ ' s automatically updated and 
Another option , s , or the user wishfn t0 , e , ^h*^* ,M Venue " se ^r ob.ect. 
ob.ee, and to serialise the copy of the Venue-a en". c 2 " !o C0 °V Venue-ciien, 

' such as a network dnve,. Th, s „„ may then ^ ^ £ ° 3 ' ™ "OPPV disc tor other shared medium 
-rticoants and desenaHsed thereby prov-d.ng^""^ IT of the ,n,ended me et,ng 

ocect ana .ne^eby means for accessing ,ne 1*™^ ^?*'°™ 3 CQ " <" Venue-Cent 
d.s.nbuted meeting. a.sca.ed Venue-server objects in order to take par, m the 

A new Whiteboard-client obiect can a i«r, ^ 
0«c. Oo open-ng the Wh.tebo™ b ec 'a ^ WHiXa ^ A NeW " ^ « N ^ave 

orocess ,s ana,ogous to that described -th ,efe ence TrZ f^'T ° b ' eCt ^ 10 be created - 
with references to Wh.teboaro ob.ects 9<jre 15 reD,ac,nQ f e'erences to Venue ob,ects 

A new Wh„eboard ob.ect can also be seated ,n S .n. , w 
-side the Venue, m this case. ,he Venue^l^fn b X t V t Dy Se ' eC,ma the ' " Cfeate a option 

ociec, m order t0 ,„„,.,. creation of a new wZSS s^^'r aCt,V3,eS the ^ Wh.teboard-c'i ent 
\n°Z R9Ure <a9a ' n USi " 9 3 Pf ° CeSS anal °9° us t0 

message ^CIT^\^ ' r ansm,rted ,n an electronic m a ,l 

reference to the re.evan, Wh.teboard server ob.ec, or Ve r Pf - T ^ the 3dvanta 9 e ° f ^eat.ng a 

.» ootamed s.nce each copy of the Wh^^^^? °' ^ Wh "eooard-c.ien« ob,eas 
oo,ect (as described w„h reference to Figure 8, 3 ' nS 3 feference t0 the Wh.teooard server 

venulpr^^^ - the shared items area o, a 
users of the venue ob.ect tnereby g , vi ng ^,^^2 t0 the othef 

An exemplary user sess.on w,H now be e bef ° ^ ° b|eCt t0 ,hese ' 

nypothe,,cal users Martin, flich, and Ed desc ^ Terence to F.gures ,6 to 33 mvolv.ng 

A 3 SCr9en °' 3 -n,ng Hewtett PacKard NewWave Software. 



a title bar ,28 carrymg the title "NewWave Office" 
a menu bar ,30 offering the following options- ' 
Action. Edit. Objects. View. Settings. Task and Help- 
a system menu box ,32; 
size boxes ,34 ano 1 36 



a vertical scroll bar 1 38 w„h scroll arrows , 40 and , 42 ann - , 

J nonzonta. scroll bar ,46 with scroll arrows ^43 an d f 50 'n 1 ^ 

The winaow 126 dismay ,rn«. , 50 and a scr0 " "Ox ,52: 

»«M s.ae ,eces,n, -ork-reated ,,em s 9 ,COnS ,6a ' 70 M <™ '0Wecl,ve.y ,„ , ne left 

7" M9e "" 9 " ' e °" S "" m9 S - • — — «*- on ,e 
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APPENDIX A 



Brief Description of the Drawings 
Figure 1 i3 a bloc* diagram of a cc 0 puter in accordance 

with the preferred embodiment of the present invention. 

Figures 2 and 2A show block diagrams wh i c h i 1 1 us t ra t e 

the relationship between objects, applications and data 

files in accordance with the P rtCerr 9 <i embodiment of the 

present invention. 

Figure 3 shows a plurality of objects linked in 
accordance with a preferred embodiment of the present 

invention . 
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precede ae,cr,oe 0 w„„ ^ e ^ " ^7^°° **" - ec cT 

32 snow, tnat the message Z * 232 " « " * 
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Although only Venue shared obiects ,„h ^ 
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Figure 73 shews a block diagrac of the organization of 
K POM?. CAT, a ays tea file included i r. the OMF shown in Figure 
7 2 . 

Figure 7 ^ shows the relation between a global parent 
and global objects in accordance with the preferred 
embediaent of the present invention. 

Figure 75 is a block diagram which shows how systea 
files within the OMF shown i r. Figure 72 accesses data files 
and applications froi a xecory shown in Figure 1. 

Figure 7 6 is a block diagram of the organization of the 
ceiorv s h : w r. in Figure 75. 

Figure 77 and Figure 73 show objects and links in 
accordance vi:'n the preferred erbedisent of the present 
invention. 

Figure 79 is a block diagraa of the organization of 
HPOMF.XRF, a system file included in the OMF shown in Figure 

72 . 

Figure 80 shows a view specification record in 
accordance with the preferred embodiment of the present 

invention. 

Figure 8l shows the use of a snapshot in accordance 
with a preferred embodiment of the present invention. 

Figure 82 shows the data path of a view when there is 
no snapshot, in accordance with a preferred embodiment of 
the present invention. 



I 
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I d er s , 



Fisure tt sf,3wa 3 ™ °- «>J.ct. „ rving a3 , 01( 

as parents of objects containing <. ta , in accordance w,:n a 
preferred e = -di»ent of the Pr „ eat invention. 

-Sure 5 illustrates the screen display whlch p , 3uUj 
f "' liakiR « or *» objects in accordance with a 

preferred e«bcdi=ent of the present invention. 

Figure 6 sVows the 1 ; n k s n s n * ~ k < - ~ * 

*.ng o. objects m order to 

create the screen display sr .ovr. in Figure 5> 

Figure 7 shews hew t h r e * c K i^r^ „ n , r K A , 

c-je„ts aay be linked together 

in acceriar.ee with a preferred ea bod < a- n - or ► >^ 

cjj ^a*isn, or the present 



invention , 
~ i g u r 



3 ar.d Figure 9 illustrate ho. an object may be 
copies in accordance vith a preferred embodiment of the 
Present invention. 

Figure 10 ar.d Figure n illustrate the copying 'of a 
Public object in accordance to a preferred eabodiaent of the 
present invention. 

Figure, 12 through Figure 7! show the appearance on a 
screen of a 3 e 33ion in which a u ,er manipulate, objects in 
accordance with a preferred eabodlaent of the present 
invention. Also shown are block diagra a ,.of how object, 
appearing to the user are linked in accordance to the 
preferred eabodioent of the pre,ent Invention. 

Figure 72 i, a block diagran of an Object Management 
Facility OMF) in accordance with the preferred eabodiaent 
of the present invention. 
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'3, OKF ,00 inferos the application W , 1C , cbJ , ct ^ 
applicator, should access fcr data. That object is then 

conaide.-ei to be active. An ocuec < s <n-,-,- 

u„ec .3 -nactive when the 

application the object is associated with is not being run 
by coBputer 18, or when the application the object is 

associated with is being run but i « . 

8 rJ "' iut 13 not being run with the 

data of that object. 

Active objects can communicate with each oth< 



er using 
of application 101 

are beir.g run by coaputtr IS, or,! 



messages. For exaiple if two instances 



202 and the other with the data of object 20 3, 



with the data of object 
object 202 

and object 23 3 are both active. Therefore object 202 B ay 
send a E essag, 211 to object 20 3 . Similarly, if computer i 8 
13 running application 101 with the data of object 202, and 
is running application 1C6 wits the data of object 20^, 
object 202 and object 207 are both active. Therefore, 
object 202 may aend a fflessage 212 tQ obJect 20?t 

Messages, such as message 211 and 2i 2 »ay be foraatted 
to be sent and received by all types of objects. This 
allow, for free coaauni cation between all active objects. 
This also allow, new object types to be defined and added to 
the 3y3 te B without requiring that the existing object types 
be updated to use the new type. 

Each object has associated with'^a set of data files. 
For instance, object 210 is shown to have associated with it 
a <ata file 221, a data file 222 and a data file 223. Data 
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- en bod i ae nt of t » 
" P!S «: invention, 



Description of f.c »r»<- 

u..e Preferred Eabodi aen t 

F1SUre 1 5how * * ceapute- 18 ^n, , 

saving a aonitor in a 

■9 and a aouse 20. A « fl _ - 

*° n 0f c °«Puter oain 

=e=ory 17 is s , ?wn ^ 

u r a., a.-rcw 9 * 9 # uj . k . 
w .k -e " :thln cotputer 18 

co = puter B « B0P7 „,„ 

fae ,... , 3h0W " an object manag-xen' 

'0- , an appii ration <o 1 a „ 

- ahl — '03, ar. application 1 0*4 a „ 

an. an , - B , ■ a PPli=aticn ,05 

an appi lca;ion 

-=cn of application* , « . 
a ... , 06 St ° re U5ing 

- - s - Fo. instance, in Figure 2 a „ n ,. 

» h <^ to nave stored data u .<-- ar qS , 

20 , a 3n 0S J ect 202. an object 

20 3 nd an ob -'*<=' 205. Slaiiany, 

a ?P-*cation 10 s u 

207. an object ;nfl 

100 „ 9 3nd an object 2)0. 0 -r 

- tBf9fo . tiM iBMMttM vetsii t - , 

: ic : — — .» .......... Mt . 

;r 0 ;r c,tion - — » - ...... 

an- 205 are of the saae cla«, k 

33 bSCaU9e each i» a 33 ocla t ed 
w.cn appii catlor 1Q . , 

lyobJ,ets 207 ' »»»«. 

of the saae c: a3s because each i, 

h 13 aa 'ociated with 

•PP^e.tion 106. m ob < er . 3 0 , 

a . 3l . " * 9ae * Clasa u " the 3a0 e 

•'Plication. When an .p P i lc . t(on _ 

" 15 beln « ru " ^ coaputer 
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children a r. i one or core parents. An object is not 
allowed to tecoae its own iescender.t. 

Ir. Figure 3 is shown a r. object 201, an object 302, an 
object 303, an object 30*. an object 305, an object 306, an 
object 307, an object 303 and an object 309. Objects 301- 
309 have links with reference names which are numbers shown 
in parenthesis by each link. Object 301 has a link 310, 
with reference name "1", to object 302. Object 301 has a 
lir.k 3-1, with reference r.a = e "2", to object 303. Object 
302 has a link 312, with reference nace "7", to object 30*. 
Object 332 has a link 313, with reference name «8», to 
object 3 0 5. Object 30 3 has a link m, with reference naoe 
"1", to object 306. Object 303 has a lir.k 3 15, with 
reference r.ase " U " , to object 307. Object 30* has a link 
316, with reference name "1", to object 308. Object 305 has 
a link 317, with reference r.ace "7", to object 308 . Object 
306 has a link 3 1 a , with reference naae "8", to object 309. 
Object 307 has a link 319, with reference name -9-, to 
object 306. Object 307 has a link 320, with reference name 
"13", to object 309. Object 308 has a link 32 1, with 
reference naoe "1", to object 309 - Object 308 has a link 
322, with reference name "3", to object 303. 

Object 301. i S a parent of 302 and 303. Object 30 3 is a 
child of object 301 and of object 303. Each of objects 302- 
309 are descendents of object 301. Descendents of object 
303 are objects 306, 307 and 309. Object 309 has for 
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in Cata files 22 i, 222 anc , 

a .o.-mat which car: be 

interpret*; by application 105. 

E»=* object has associate, with it a li st of 
P.-cpe.-ti,,. Each property has a na„ and , value uhi ^ ^ y 
accessed by specif i r ~ r s 

= e • . n addition, each class 

of objects has associate wi-h it a n > , 

wi.h it a list of properties that 
.r. co==o„ „ , u aBJ . etl of tfa; c;as ^ ^ 

PUUr * " JSCt 205 "* ••»"...... ,0, , r . ,».„„. 0SJ , e , 

has associated wit* * ► a , 

-it.. a property 231, a property 2 3 2, 

ari a Property 2 3 3 . Applicat^ 1 "1 h,c , 

ic» t ..a . - i has associated with it 

» Property ,31, a property , 3 2 and a property ,33. 

P^perty lists car. contain any nuo&tP of property. 

Pre? * rty V3lUe *• rrca :e, to 3,2762 tytes i, 

l " gth - P "'""«* are U1 . d to stcre ce3criptlve 

in for cation about o b i e ~ * « a n ^ ~ <» 

0D Je _s and classes, such as names, 

cosrents and so on. 

C»J..t, .„ h .„ „„„„.,, ,. oeh.r object,. Th, s , 
r.f.r.„... a r « Clllea , inks . Llnka dtpectlonji: 
•»J.«t i, can., t»e p . r . 8e , othep tBe ^ ^ . 

■>» a '.r.r«„„ .... vhlcn t , , nuiob , r tnit tj aj3ian(<i ^ 
tK. p.r.n, . b j.„ to W.ntir. elcB of ltl> m =f 

« .»J..f. „hildr.n. ltl chlldren , lna „ on ape 

«.11.««1..„ calU, th „ 05Ject . 3 de3ce „ den£3 . Sl . lltrlyi 
■» «J.«f. Parent., lt , p . r .„,. „ pe „ t3i >nd ioeB( arj 

C3lled th » obj.ef. .„,. lt .r». In th. 
••>•«■•«« T «h. pr.,.»t invention, .„ OSJ . el 
»»i=* «r ». .anip.Ute* ov a us ,r, C a„ „.„. z, r0 or .or. 
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contains lir.es of text 5-, lir.es cf text = 12, a graphics 
figure 51?, a graphics figure 5** and spreadsheet data 515. 
As shew- in Figure 6, text and formatting data is stored in 
an object 6-1, graphics data for graphics figure 513 is 
stored in an object 612, graphics data for graphics figure 
5 1 U is stored in an object 6 1 3 and spreadsheet data 515 is 
stored in object 6lU. Links that are used to build coopound 
objects always have sore icir.d of data transfer associated 
with the link and hence are called data links. In Figure 6 
is shown a data link 615, a data link 6 1 6 and a data link 
617. In doruxent 510, data froa object 6 1 2 1 object 613 and 
object 5 1 U are eerely displayed, therefore data link 6lU, 
data link 6^5 and data link 616 are visual data links. In a 
visual data link, the parent will send requests to its child 
to display data within the parent's window. 

In Figure 7, an object 701, which contains data for a 
first spreadsheet, is linked through data link 704 to an 
object 702, which contains data for a second spreadsheet, 
and is linked through data link 705 to an object 703, which 
contains data for a third spreadsheet. The first 
spreadsheet uses data froo the second spreadsheet and from 
the third spreadsheet. Since the first spreadsheet does 
more than xerely display data froo the second and the third 
spreadsheets, data link 70U and data link 705 are called 
data-passing data links. 

OM? 100 does the "bookkeeping" when objects are copied 
or oailed. When an object is copied, OMF 100 makes copies 
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ancestors all of objects V 3 i „ • 

- -hen a : in < t0 an obj ,. 

- ...... .„„ 3t0Pas , 3pace associatea uith t 



object . 



Object li.-.Vs may te u*-- -"o- „ a «- 

-o. various purposes. r 0 „ 

cne . ors of objects. r Re 

c " iii -= .. r. ;a .... se ebJ . el ;- 

contair. i r. s <<s»a r«- 

- - •• various apoli-at' «». 
o-je-.s a«y t- other foyers r- 

FlgUre * show »- »" .x««pi e 
°- of objects as f el -.- a • . . 

s. An object 4 0 1 (also 

called f'-'-'o- nr. < • 

s ' ■ " " J, « «■».« f.H.r 

•« =»J« = t «: 3 (au, eillM f0 , aer 

c ' u -> ; and an object «0U 

,b otj8=t ^ -° — - ■■ .... 

"»t. l3 e . tll fol< „ , 03 Jn3 f01aer „ ou __ maer U03 

contains an cbi#e^ una 

u..d to contain data. Foldep , ctj 

conw«in 9 an object 

u»«! to contain data, an object 4, 2 U3ed , 

- «-t "z, used to contain 
««• •»« »n ..,.« „,,, UJ(! (0 ccntju 

« «r. ,op,,,., tMt .« U3e or llakt ls (e conjtruct 

coa pound object* r rt - < „ . „ 

J ,w3, ' op ^stance in Figure Sax 

* ure 5 ' a document 510 
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162 th.-c-jgfc a new i ink i 63 a. 0>jec: Ui. is a copy of 

obje-: !5i. Lir.Sc i£3a is a copy cf link , 63 . 

In Figure 12 through Figure 7:> lt is ah<jwn ^ obJects 
are delayed to a user or. aiaiior 16. i„ Figure 12 a 
"NewWave Office" desktop i 5 shown to incite icon, labelled 
as -rile Drawer", "Waste Basket", "Diagnostic", "Printers", 
"Star" and " My Folder". A user (not shown) has aanlpulated 
a cursor 73l, using keyboard 19 or aouse 20, to select "My 



Foliar" 



Figure 13 shews how the objects displayed on tonitcr 1U 
are linked. NewWave Office (shews as an object 700) is the 
parent cf "File Drawer" (shown as an object 701) through a 
link 711, cr - Waste Sasket .. (3h3WR as an e6Ject " 702J tftroug| . 
a link 7, 2( of "Diagnostic" (shown as an object 703) through 
» link 713, of "Printers" (shown as a., object 704 ) through a 
link 71., of "My Folder" (shewn as an object 705) through a 
link 715 and of "Star- (shown as an object 706) through a 
link 7 1 6 . 

In Figure 1U, the user, using cursor 781, has selected 
"Create a New..." in a pull tf8wn ttenu ?82> A3 a of 

this selection a dialog box 779 appears a ? shown In Figure 
15. Using cursor 78 1 . the user has highlighted the icon 
"Layout" and using keyboard 19 has typed in the na»e "Paste 
UP" as a name for a new object to be created. Cursor 78 l 
now points to a region labelled "OK". Once this region is 
selected, a new object titled "Paste Up" is created, as is 
shown in Figure 16. 
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of data files associated wtr fh. ... 

w.th the osject. rr the otMe- 

ofc Je = -.3 to give the new cocpcund object the S a = e structure 
as the original. 

Flr inst ^. = e. Figure 8 snows object infl , 

UJjea from Figure 3, 

and the d»s^»"H»n». _ . 

--..dents o. o &J ect 3 03. When OMF aa^es a copy of 

°*-'« = t 309, CMF copies each of obje^ 303 , a d 

je - : 3vJ0 s descendants and 



the links showr. in F < * u - p q 



^:-t 305. 06 <„ £ 3 05a 1S a „„ of OJ)jfct 3Qg> 
3C " 13 3 C ° P/ ° f 3C 3 . Cij e=t 306, is a copy of 

° bje2t 3C5, ° &jeCt 3073 i5 3 of object 307 . ooject 

3094 " 3 CCPy ° f ° 5jeCt ^' 3,U is a co?y or link 

322. lf . eopy of llRk „ 2> LlBk 3 „. laaeopy 

of link 2 1 1 . r i r k ^ m a < . 

3>5a 1S a cop, of ..„„ 3, 5 . ^ ^ ^ 

a cosy of link 313. . „ , ... . 

3 53 15 a c °" »f link 3'9. Link 
3<Ca is a ccpy or link JJO. 

In pr.f. rr . a ..„.„..«, „, „, fl|ju 6ehjyior 

1. ... copy of . ehll4rM ^ t ^ paren _ 

" » »« ».«».,. a copy or lh . p a r e„ t lnclua „ . 

" " tli - *»»««.. ». «,,,,. ,0, , „ r . nt 

•>J«« i. to ». eopl .«. Pir «„ t Q(J .„ ,„ lt Unked to 

• «»« o 6J .c t ,„ tbrou , R . lUk , 6J _ o ^ ect ^ 

■ -»Hc .tj..,. 3now „ in risure „_ copyinj ^ 

"-<•« -5: ,..,«. in „.„ „.. tt U „ bel „ 8 uak „ o6 , ejt 
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Ir. Figure 23, using cursor 75 i , "Paste L'p- (object 70S) 
is shjwr. eeing dragged to window 7 5 5. In Figure ^ f the 
process is complete and "Paste Up" (object 703 ) is new i r. 
window » Ky Folder". Ir. Figure 25 , "Paste Up", 'shown as 
object 70S, is now a child of "My Folder „ t , pQugh , ink 

The user sets up auUiple links by using t ht Share 
cosxar.d. This cc 3= and is an extension of the clipboard 
metaphor Ma «» in software packages today for CO ving and 
copying data around the system The clipboard is a special 
buffer that the systea uses to hold data that is in transit. 

Ir. one way, the Share coazand operates similarly to the 
Cut or Copy ca H .nd descried at,v e . Tha t is, using Share, 
Cut, or ccpy, the user selects scae data first and then 
gives the Share coaaand , which results in southing being 
put on the clipboard. In the case of the Share coaaand, 
however, what i, ? ut on the clipboard is neither the actual 
data nor a copy of the actual data. Instead, it is a link 
to the selected data. When this link is pasted, a pernanent 
connection is made between the original data and the 
location of the Paste. Through use of OMF 100, this link is 
used by the involved applications to provide easy access to 
the original data (in Its full application) and automatic 
updating when the original data is modified. 

In Figure 26, the NewWave Office window has been 
activated. "Paste Up- (object 707) has been selected, as 
evidenced by "Paste Up" (object 707) being in inverse video. 
Using cursor 78 i . "Share" froa senu 783 is selected. In 
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I- Figure !7, "Paste U - " ' . , r , 

- s shown as an object 707 

linked as a cni: > 0 , NewWave . 

r..e through a li nic 717 

^ 54SiC CliPtCari are Cut, c = Py , , Rd 

4 uSer a 1 J s t select rh« ^ * ► 

the data that ia tQ bg q ^ 

COD 1 ' * ^ a ^ ► ,» — 

; e "* M - cut - •«••»•« » CUPhlfl 

a r roa its original loca-'-mi r 

ioca ..on ) . copy aakes a copy 

of the select e - d a - * n * - k 

on «... «..,b.., d . „. U3er oujt (Ben 

= tn. location w,, re Se „..,., th , „ 

e aa.a to be moved or 

£-*e the Paste coicand. tm« f . fhmm . 

T " 13 corrran-d copies 

* n e contents o * * - • r ' * * ~ 

°- cupboard to the selected location. 

in figure 13 a US er is shown to have selected »..,.. 
DP " " e SeleCti ^ iS e, by the icon faP , 4Jte 

UP " " inS diSPl — — — v ideo . With Cursor 7 „ 
th. user selects "Copy" f „. a pul , ^ ^ ^ ^ 

figure i3A a Clipbaard object 720 ls , h 

ject 720 is shown to be a parent of 
an object 70S through a ' - u 

Ject 708 i 13 a copy of 

object 707 ("Paste Up"). 

As shown in Figure n 

^8^« 19, next the user selects "Paste- 

rr» ,„» d . un . e , L783 . IB , rMMit> snown ^ Fi ^ e ^ ^ 
«• ."iti.n or , 6Ject 70e , ooutea to ^ cupaop ^ 

which is a coov * <• ► 

copy o. the oa gln ,i - Paste Up(f obJect ^ 

In Figure 21, the new object i- „h„ u 

Ject 13 anown as object 708 

linked as a child of NewWave er^.. fcW 

4V * C*e« through a link 718. 

In Figure 22, "My Folder" , . w 

/ voider , has been opened by doubl* 

'""in. the icon for " Hy Foldep . „ 1||f cursop ^ ^ 
r85Ult ^ 3 ReW Wind0W representing "My Folder „. 
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SpreaiShi9t C5U1 - C3US? a ^ a P h ^ be repawn, and updated 
as a firu.-e in a doc-jcent. And since ar. cbject can have 
cany parents, a single object can be used as -boiler plate- 
Tor any number of other objects. A change in the boiler 
Plate will te reflected in all the objects which have links 
to it. Automated data transfer is illustrated in the 
following discussion. 

In Figure 3C, window 785 for "My Folder" has been 
closed. In Figure 3\ cursor 7Si is used to select "Create 
a New..." froc pull down B - r .u 7 32 . As a result of this 
selection dialog box 779 appears as shewn in Figure 32. 
Using cursor 73!, the icon H?Text has been highlighted and 
using keyboard 19 the na = e "Sanple Text" has been typed in 
as the r.are for a new object to be created. Cursor 78 1 now 
points t: a region labelled "CK». ' Once this region is 
selected, a new object titled »Sa=ple Text" is created, as 
is shown in Figure 3 3. 

In Figure 3", "Saaple Text" (object 709) is shown to be 
a child of NewWave Office through a link 719. In Figure 3 tt , 
since "My Folder" has been closed, "Paste Up" (object 708), 
link 723 and link 727 are not shown. However, these still 
exist, but are not currently visible to a user. 

In Figure 35, placing cursor 73 1 on the icon "Saeple 
Text" and double clicking a button on mouse 20 results in 
"Saaple Text" being opened. In Figure 36, an open window 
789 for "Sample Text" is shown. 
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2& A 

figure >^ f Clips, ari ct^.-t 7> 0 w 

"Paste 'Jp- object ;n 7 

" ' w ~- c -»h a link 122. 

In Fig ur9 27, wi , acw 7?5 ^ ^.^^ ^ ^ 

7S7 f -Facte" is sei .„ te( . , 
. The result ' »haw B ia FiguPe 

^ 0 > is an icon ?.Va ^ - - 

that "Paste Up" vot-e~> 7^71 • 

N .. ' 70?) 13 3hared b ' "indow 785 and the 

NewWave Office wi^ cw - _. 

' ^ F:gure 2gA , as a result of th. 

to b» both a child of 

:f ' r=tss "in .r-n, F ^ er „ 

70 5 through 3 - ink 7?7 _ . . 

rr. r i£ . Jre 29i showiRg Jij3t t . e 

interconnection of objects v is - tlp t a , h 

t0 th « »«•-, "Paste Up" 

(object 7C7) is sh2wn tc Ko 

a ch.id of »u y Folc!erB 7Q5 
through lir.k 72-. Sir.-- -0,,.. „ „ , 

^ " Je - t 70 ' > is shared , 

notcoc'ed "P-«»-r._ 

J ' " ' 7^. ) reoains a child of 
NewWave office through l iak 717 . 

Cne key reature of data llnk , ^ 
tranSfer ' 

;; rt or u wh " is — — i u , 

— 00. 0-00c h e Ck3 i f anyoftheobject(jpjrsnt3 

this particular ch.nge. Irtheycareandif 
• -P.n.0HP ,00 sends to the parents a ae33age 

then send messages to the ch"d tft « „ 

ch^d to produce or display the 

^ta. This feature allows the user to establish , 

estaoiuh compound 

objects with complex data 

P data flepen<ien ^«. and then have 
changes made to any suc-oarr h„ 

/ part be a u toma t i ca 1 ly reflected in 

other parts. r 0 r 

f ^"P 1 *. changing a number in a 
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is t.-.e cp«r.in 3 and display of ,. s . ar „ (ob ?o6 
So 

e of cursor 7 5 1 to 



in a window 7o£. Figure t£ s^ws the u 



select « e 1 a \ 



tion "Ellipse" in a aer.u window 7 9 7 which 



results in the data within "Star" (obi#e* ?nA\ k • 

voojec. 706) being charged 

r.-o« a star to an ellipse. As ,how„ in Figure 51, the 
result i 3 a change both in data displayed in window 796 and 
data displayed in region 795 of window 791. 

In Figure 52, cursor 731 is used to define a region 797 
in window 791. r- Figurt 53, cursor ;s , is ^ ^ 

selection -Create a New..." ir , pull dewR oenu ?9S> As ^ 
result of this selection dialog box 799 appears in Figure. 
5«. Dialog box 799 contains icon, for the two classes of 
objects available which are able to display data in region 
797 of window 791. Using cursor 78^, the icon "KP Shape" 
h*s been highlighted. Vaing keyboard tht naae n ^ u 
Shape- has been typed in as the na.e for a new object to be 
created. Cursor 791 now points to a regions labelled "OK". 
Once this region is selected, a new object titled "New 
Shape" is created. Data for "New Shape" 1, displayed in 
region 797 of window 791 as is shown in Figure 55- In 
Figure 56, "Kew Shape", (object 750) is shown to be a child 
of "Paste Up" (object 707) through a link 760. 

In Figure 57 a window 800 for "New Shape" was opened by 
Placing cursor 78 1 over region 797 of window 791 and 
clicking twice on a button on mouse 20. i n Figure 58, 
cursor 781 is used to select the selection "Triangle" from a 
pull down B enu 801. The result, as shown in Figure 59, is 
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I.n Fia.re 3^ a win-w 7 9 , for B?a 

° c - - P (object 70 

CM -" 5 " "' J61 ' — - =- «. i... r., .,.. t . 

a portion 7 90 of the t-x* or " 5amril - 

-x- o. Sample Text" has been 

selected. The -or* •• •• - • 

" *" lnV6rSe Vld - bating "New Wave 

Office environment" is portion 790. 

I- Figure 39, cursor 78 1 is used t n 

usea to select the 

selection »£har-" i R a .... i i „ 

a h .jii Sown menu 792 m c- 

x n Figure 10, 

an area 703 i n w r ti ~ • • 701 

w - r>cc " '91 is select*- 1 ,.««-_ 

!>te ' using cursor 7 8 1 . I 

Figure m, a selection "s-as**" «. 

•*»«■• -s selected fro* a pull dow 

Figure U 2 , "Sample Text" is 

ltBk - ^ — t 707) a „ d displayed text 790, 

displayed in "Paste Up" window 701 T 

Tex:- (o6jo :t 7C9) '3 s---- , „ k 

to be a child of - Paste Up> . 

* « h,k re,. In Fi8ur « „ ( Cljpuvsa 

— - 7,= ld la sriy 6ecause . stap , is 

In figure ft U , "star" w«ndow ->q a • 

• l0 " 13 close<j »o displayed text 

790 is clearly displayed. 

»«.. cur.., rigurs ....... « ur . or 761 dr . KlB , lh , 

'«« "St..- into region 795 of „ tnoow 7?1 . 

in 755 of „l„oow 791. As „„ „ 

? . as oay be seen in 

Figure <J8, "Star" (object 7061 <. 

J ' ?06) 13 now a ^lld of "Paste Up- 
(object 707) through a link 726. 

'« «», a ...r b .. plte . d cur30p 73 , over r#tioB 
795 or . toaav 79 , .„„ d „ M . CUcke3 a ^ ^ 
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child 709. 

I" fl.-r. .0, ar „ 7 53 i„ „ indo „ 7 „ lf „ lected uMrg 

— " n,. la Fl5ure „, . Jel8c;lon . piste> ^ 

r«- a p.u ,.„,, ..„„ 79 , „, lt| cur3or 78 ,_ m m> poi ^ 

P.r.»t o 6J ,ct 707 „p., „,„.,„ 0MF , 00 for a 

.P..1 ««.«».„ , ecor3 ror cllpeoara 720 lnd 8WM 

"» - «Pl« f.r Unt 7 29 par . nt 707 .„ d cftUd 

I" fi.ur. .3 T ., t . (obJect 70?) ^ ^ ^ ^ ^ 

"" , «T) t hr o Ugh llBk 7 29 . 

m ri«„ f . „. - iispXa , ed t .„ 790 ts dlJpliyej ib 

"Paste Up" wi-dow 7;i t- 

'Si. r„ ac = o a pi i3r , ing thlJf papent Qbje = t 

707 sakes a call to OMr 100 ask'n* that a 

" asic.ng that a aessage be sent to 

«»• «J«« i«..«tn.„_ by t,. rer . renc . na „. fop liak ^ 
thi, u.- i„ t , . l0Cltl3n ,.. elflt4 by pjrent 
id.«tiri..„.. „ uo6er fro . ylew sp „ lfloitlon 

record for link 7?q ^ 

729, and deliver, the menage to child 709. 

Child 709 diapiava th* a,* 

'Plays the data in the specified location, m 

thi. =a 3 e area 7 93 . The na.e or the B . 33?ge ,„ t ffOB 
Parent 707 to 0MF 100 to child 709 is - DIS PL AT.VIEW" , 
further described in Appendix B , attached hereto. 

Another 0 e S3ag e "PR I NT_S LAVE", al,o described in 
<PPe-ix B, Bay be used when it l3 d „ lp-d fco print ^ ^ 
a Printer rather than di 3 p la v data on a ter.ln.i screen. 
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In addition, Pa pen- r/r - 

raren. 70, say jend a 'Cf 5I 7 r « 

to chili osjec 700 T " Se 

J c - '°»- In a "GET STZ£" 
70^ - r ««"ag Sf parent objec 

.... f0Pl|Bk ?29and indicates 

C05r " att5f0rjdl - OKT 100 takes the GET SIZ P 
■•»««• fro. parent 707 , ,. „ " 

fro. lh . , " a """""It" „ u . 5e 

- «. — ,.=l fls . tlon r . eert for u „ k 7JS _ ia<| 

«. .... ., p . rtl .„ (h . . 

Wtlllm 

fros child 7^g u * i3 P*ay^ng data 

f- in th. r, 8l0n ,„ clried „„ parent 

" »V«. fro. , ehlld 05Ject la belng ^ 

»• — ..,.«. Botlfl .. OHF {h . r , b _ 

— — O„ 7 95 of B1M0 .„ 1 . 4nd ,. s .. y6 ,_ 
in F 1 gup t ,8, - St4r . {0 „ 

, Vl c.niia of "Paste Ua» 

(object 707) through a link 72S .« 

fro. chii, dat * 13 bet " 8 Pa9 " d 

- — the.ethod Tor cha nglngdata lR ^ 

eject 706 is aho Mn . 

Sh -°""- ' — »U... = ursor 78, ow resl0 „ 

7 V 5 oT window 701 ^ 

QOW a "c2 double clicks a h,.** 

ciicKa a button on mouse 20. 

The result 13 t*- ^ * A • 

13 t..e opening and display of "S'ar* r„w« 

* / 01 5war" (object 706) 

in a window 796. n * < n • ~ 

Us.n, cursor 78. to select selection 



When 
parent o 



d 



o 
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r ' there la "o view, 

-•^e. efore tin three bits w< thi „ 

* thin au f«lu.„ 73" would be 



OCO" . 



In Fif«r. 78, object 676 l 9 , dor 
-17- „ ( iOCUi,nt a "< ha 3 a tag 

' 7 • 0>J.ct 676 l3 a p aP ent 0 f an object 677 th 

link 67 9 and . parent Qf ^ 6?? thr ° Ugh « 

« parent of an obiect *7A •> w 

Object 67 7 „ U8h * Hnk 68 <>- 

677 has a tag ef „ 8v Link 

Obf.-e 678 h r,f,r,nM na »« 

reference name " 3 « , 

" ««ur. 79. an , Blry 7J7 ,„ erlBej 

U ' " COluI " 7 ^' °' "try 737 , h . r . „ .„ 

Parent tag - r * 13 tn 

a. , C3lj " n " ^ ta g ... 

" d ^ C — »'r. I. t*. reference » Q < 

6 ™ is a docueent and . ' ° bJtCt 

««nt, and assuming there is a vimu , 
^tn Un , 67 , ■ V1 * W "»ocl.t.d 

trie three bits u< *w U 
tr . k "beolu.n 7 3 « contain 

CRe three bits Min» ^ 

"0» and entry 733 is a view speciricaf 
record- c * t 1 on 



Similarly, an entrv 71G a 

d " erlb " »■* "o ,„,„ In 

figure 73. That i • « 

»»'•". t. t .,7- r . cl ' 739 13 

»■>« 1" colu.n 733 th.r. l, t„. r.r 

SUB " 1U " t„. t „ r .. Mt , .,, 0 . >nd 

7,0 P..iri,.tt., r ... M . 

; i :r •'• n - — — - 
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snapshot used In the v«- w , 

' e ' 3 fleld 7 "3 which contains 

Di3Celline5JS ln '°-ation about the view. Th , data 

identification. n U(S b« P i3 use; , K 

-y the chile object of the 

link. tO de*er*m*~^ . 

r - o -e.ers^r.e what data is ^ * * ► » w 

is sent through the link. 

37 " 43 "'.Mi....... or.u.*. lt . 

• ». ... ...» „«„..., befor , r lB Fisure 3? ^ 

.".-I.. 0. Icon for „^ ^ j(> Mt 

— r... b , ..„„„. poption ?9o ef ^ _ 

- -...pi. ... 6een ..,..,.„. The portion ^ inv ^ 3< 

.ut:. f .... „„. om .. lnv;po „ Bent . is popUon 
*» ri,.« 30. c ur .. r 7S , „ t0 3e , ect 

la . , JU aow „ Benu ^ once ^ 

•«..«... c«i e 709 ( . Sj>ple TMt-) = > ^ ' 

»..««««!.„ . uo6 . ruftlch popuon of ^ 

«. Put . u.1, .. Jtct 70 , „ eUptMrd no __ 

"ii. :o, ....„ lMl .. t0 0Hf , 00 through eo>MM ^ 

l-.-'-h 1. »pp.nsi, B, .tt.ch.d h.r.to- <•„,,„ k. 

"° Child object 709 

l.f.r.. O.M F ,00 „.. t <„. ldenllfloatlon nui6ep ie 

.iipbcr- xr thtP . . snjpsBot ispoeiie>d t ^ 

Olid 70, w,U lnforI g „ , Q0 if js ^ 

snapshot associated with the link 

1 llnk ' Snapshots are discussed 

Bore fullv be^au a. , 

• «-«• «» » r., ull 0 Mf ,00 wm ., k . ,„ „ try ln 

HPOHr.x,, 603 r„ . u.> .„„..„ CIIp6o , ra 7JQ >nd ^ 

"J... »0,. Th . vieu 3pe = ;rie>ti0 „ recopa 
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V S_TEX7DISK10C 



^.INITIALIZED 



20 



35 



V S_RESSRVED 



JO 



VS.VIEWCLASS 



40 



all 
The 



w ' P S: ion i" HPOMr.PRP 

at.e a view's 32 character 
:;«u.l cata ID i, located 

e't> C ? niai " »ro if no 
defin^ J ata ID h " 
low order f ive bit, ef t , e 
rile position are always 

The he» ad eci B al nuaber OFFF 

indicates which bit, are 
U3ed fop this bit field. 

Set if the view 

initialled. i f cl€aP( 
information i„ the view 
specification is zeP o. 
hexadeciaal nuaber 0000 
°0J0 is a mask which 
ind cates which bits are 
U9ed for thl, bit field. 

Reserved for future 
expansion. The hexadecimal 
r.uaber 0000 0008 is a aa"" 
which indicates which bi? s 
are used for this bit 
* i c i a • 

Specifies the view class 
the child assigned to the 
new. The view class 

f!' ines 4 wnat new aethods 
are available to the 
parent. The hexadeciaal 
nuaber 0000 0007 is a mask 
«hich indicates which bits 
are used for this bit 
field . 



so 



55 



-trough a link 67U * 

" an- a parent of an object 673 through a 

linic 57 5. Obieer fi?o w 

- CCt 6,2 has a ta « "12". Link 674 as a 

reference naoe * i » * . e , ^ 

Object 673 ha* a tag of -19-. Li 



/ 
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675 ^ a s a reference na-e "7" p.r. . 

r.*.e f . feference names are picked by 

the parent object ar.d need tc be unique for the particular 
parer.t object; however, other parent, may have , llnk wlth 
the same reference naae provided each reference name is 
unique for each parent. 

Figure 79 show, a block diagram of HPOMF.XHF 6 0 3 . 
HPOMF.XSF contains an entry for each link between parent* 
and children. In HPOMF.XPF 603 column 73 1 contain* the tag 
of the parent for each link. Column 732 contain, the tag of 
the child for each link. Colua.n 733 contain, the reference 
naae for each link. The first three bit portions of column 
733, shown in Figure 79 a, sub-coluan 73*, Indicate whether 
a view specification file record is present ("MO") whether 
no view specification file record follow, ("000") or whether 
the link is between is a link from the global parent to a 
giota 1 object ("100"). 

A3 may be seen, entry 735 i, an entry which describes 
link 67* shown in Figure 77. That is, in coluan 73 1 of 
entry 735 there is the parent tag -6-. X „ coluBn 732 there 
13 the child tag -12" and In column 733 there is the 
reference name "1". Slnce obJect 6?1 ? ^ 
no view, therefore the three bits within subcoluan 73« would 



be "000" . 



Similarly, entry 736 1, an entry which describes link 
6 7 5 shown i r. Figure 77. That Is, in column 731 of entry 736 
there is the parent tag "6". m column 732 there i, the 
Olid tag -, S - and in coluar. 7 3 3 there 1, the reference name 



/ 
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'5 



30 



-0 



records cannot be identified by the content within a view 
specification file record. HPOMF.XRF is increased in size 
16K bytes at a time. A newly allocated portion of H P OMF . X R F 
is filled with zeros. File records within HPOMF.XRF which 
are free or which define a link have the following fields 
li sted in Table 5 : 

Table 5 

ParentTag Contains the tag ( HP OMF .CAT 

record number) of the parent 
object of this linle. If this 
field is 0, then this record 
does not define a link and is 
f re e . 

ChildTa « Contains the tag of the child 

object of this link. If 
ParentTag in this record is 0, 
and this field is also 0, then 
no record beyond this record in 
HPOMF.XRF defines a link. 

R «' Na *e Contains the reference name that 

the parent has assigned to the 
link. This field is neaningless 
if ParentTag or ChildTag is 
zero. Otherwise, if the top 
three bits of this value are 
110, the next record in the file 
is a view specification. 

File records within HPOMF.XRF which are view 
specification file records have the following fields listed 
in Table 5A: 



so 
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D a t a I d 



Table 5A 

Contains the value 
child has assigned 
the part of itself 
viewed through the 



Snapshot 



that the 
to identify 
that is bei 
link. 



Contains the tag ( HPOMF .CAT 
record number) of tne obJ 
-htch is the view, snapiho , < 
lf 2ero - the view has no 
snapshot. For further 
<i*cussion of snapshots, see 



Mlsc 



VS_N£WDATASET 



Conposed of several 
described below: 



bit fields 



V S_N E V D A " A A N N OU N CE D 



VS_SNAPSHOTOLD 



VS_WAN7MESSACES 



Set if cnild na3 tol<j 
that new data i 3 available 
but has not been announced 
to the parent. The 

j!* adeciBal number 8000 
fOOO is a mask which 
indicates which bits are 
^ed for this bit field. 

Set if child has told OMF 
to announce new data to 
parent, but parent was 
inactive and was not 
notified. The hexadecimal 
number H000 0000 is a mask 
which Indicates which bits 
are used for this bit 
field. 

!Ji* 1 f». Chlld h " t0ld OMF 
that the views snapshot is 
out-of-date. The 
hexadecimal number 2000 
0000 is a.ask which 
Indicates which bits are 
used for this bit field. 

Set if child has told 0M* 
t"at it wants to process' 
v.ew messages when snapshot 
is out-of-date. The 
hexadecimal number 1000 
0000 i3 a mask which 
indicates whicr. bits are 
used for this bit field. 
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lFi.-stFreetntry 



Table « 

Is if thi3 record defines 

an installed cl isJ , otherwise 
thi 3 record ls fre e and thl, 
field i3 the record nuober of 
the next free record, or -0- if 
there are no more free records. 
If the record i, free, none of 
the other fields i„ the record 
is aeaningful. 

Module" ileNaoe SDeclf ,., „ K . 

ipeciries the name of the 

application associated with 
objects of this class as a null- 
terminated string. 

Pr ° PertieS Specifies the nuaber of 

properties, the length of the 
property naaes and the location 
in HPOMF.PRP of the object's 

P ^°S = r ieS ' See the Ascription 
of HPOMF.PRP below for further 
definition of the structure of 
this field. 

I» Fl*»r. 75, t „. r.laUonsMp of HPOMF.C.T .no 

»POKr.ct.s i, s , oun . tflthI „ , ach o6Ject #ntry uithin 

H? OMF . C A T , c. record „ u . ser> uMoh ^ ^ ^^^^ ^ 

••».. a, , B id.«i fl . r 6 5 o . r dJta ftl „ in , 

""" W ° •»<•«».« „it» The fl , ld 

•Typ.loci.... „ .„ ld . ntifUr „, of tne cljj3 >ntry 

l» HPOMP.CLS, CIJ3J of fjoB o6jeet _ 

" ltlin '«'» i» HPOKf.CLS, tht.fi. li 

•H.d.i.ru.1,... ..„.. „ „ la , ntlfltp 65J <f 

• auction fil. i„ >133 stor , 8e Beaopy 17Q v(iuh ia 
associated with tht class. 

I" Fl«ur. 76, t». orsanisatic of , p ortl() „ of Ms , 
•«or.«. ... orr , 70 .. shown . . „ et dlr „ Mpy Sj0 cjntainj 
Poi^-s t, an hphvo.t, , 66 , >nd HrHvftcB dl ., ctary 
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665. HPSWPSOG directory 66S is the location of storage for 
applications files, represented by arrows 6 69 . HP N WD A 7 A 
contains a plurality of HPOMFddd directories, represented by 
directories 662, 66 3 , 66U, 665 and 666. m the HPOMFddd 
directories are stored data files associated with objects. 
The "ddd« in HPOMFddd stands for a three digit, leading 
zeros, hexadecimal number. Each HPOMFddd directory has a 
different "ddd" hexadecimal number. The "ddd" number 
indicates which HPOMFddd directory stores data files for a 
particular object. Data files for a particular object are 
stored in the HPOMFddd directory which has a »ddd» number 
equal to the tag for the object divided by an integer 
nusoer, e.g., fifty four. Within each HPOMFddd directory, 
files are stored by tag numbers, e.g. data file names have 
the forsat xxxxxxxx . l U , where "xxxxxxxx" is an eight digit 
leading zeros hexadecimal tag, and -111- are a reference 
chosen by the application. 

System file 603, HPOMF . X RF is also referred to as 
SYSXRSF. This file is a list of all the links existing in 
the system. It is record oriented, but does not have a 
header record. Each record file is either free, or defines 
an existing link, or is used as an overflow record from the 
previous record to specify additional view specification 
information. Records that contain view specifications are 
called view specification file records. View specification 
file records can be identified only by a previous record 
which defines an existing data link; view specification file 
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. e 



1 C i 



s t " r e e ! 



try 



- 1 " 



if t h is record d e ; 



TypelnClass 



SysCatFlacs 



properties 



fast pro pa 



an object, otherwise this re core 
is free and this field is the 
record p/j:ie r of the next free 
record, or "0" if there are no 
core free records. If the 
record is free, none of the 
other fields in the record is 
meaningful . 

Specifies the class of this 
object. This is the nuraber of 
the record in HPOKF.CLS that 
indicates to which class the 
object belongs (see discussion 
of class above ) . 

Specifies if the object is 
global if the bit masked by the 
number 20 ( h e xa d e c i ma 1 ) is set 
in this byte. In the preferred 
embodiment all other bit 
positions must contain "0" and 
are not used. 

Specifies the number of 
properties, the length of the 
property names and the location 
in HPOMF.PR? of the object's 
properties. See the description 
of HPOMF.PRP below for further 
definition of the structure of 
this field. 

Certain object properties, such 
as name, are so heavily accessed 
that they are stored directly in 
this field, rather than 
indirectly in # the properties 
file. Properties stored in this 
field are called "fast 
prope r ti es . " 



System file 602, HPOKF.CLS is also referred to as 
SYSCLASS. This system file is a list of all installed 
classes in the system. It is record oriented. The first 
record, numbered 0, is a header which contains various 
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signatures (see above) ani is usei to manage a list of free 
records. All ether records eitr.er define an installed clas 
or are free. In the preferred embodiment HPOMF.CLS can gro 
dynamically, but cannot shrink. 

Each file record in HPOMF.CLS is thirty. two bytes in 
length. HPOMF.CLS file record 0 (the header) contains the 
following fields listed in Table 3: 

Table 3 

IF: rstFreeEntry Contains the record number of 

the first free record in 
HPOMF.CLSp or " C ■• if there are 
nc free records. 



Fileld 



Contains the null terminated 
string "HPOMF.CLS" 



Version Contains the file format version 

nua be r . 

!Max?ecordNumter Contains the number of the 

highest record ever allocated 
from within HPOMF.CLS (this 
highest record may or may not be 
free) . 



Table tt, below, contains the fields for file records in 
HPOMF.CLS for file records other than file record 0: 
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other program r . Jnning on C0Bputer , 5 

system files 5 0 i - 

" ' — —3 !.,.,..„... 

r il9s 6C ,. S0? provlae inforoation abcue ciaasej ^ 

» .p plle . tl9n I3 ,„ oclated „ lth 

or ,,,..«„ vs . t Sc „ rtpr „, nt , o6Jectj of ^ 

" rU " l,r CUSS ani ls "' ° r -» -.....«.. „ lh „. 

-n r lfJr . „ ca „ ce prccessea Sy oBjec ._ s of a 

• P.r.« r or each oSJ . et! . ust of chilar<n 

referer.ee rates of each n r ic m , w ■ , - 

..r.k t0 a child for each object; a~ 

additional information to can aga da . a #Jt , h 

nag. ca.a exchange across data 

links. A* d < t«n~*i I.. 

A-c-.t_o..ally, system files 601-607 con* a < n . 

v ' contain general 
lnf.,..«io» ,c h as wnat ru „ „. iajta!iea ^ ^ 

.,.«.. ror , acB clasj t „ at lt ln3taUedrand uhae 

objects have requested autonatic reztzrt * 

tlfi r «atart when the OMF 100 is 

restarted 



1. to HP0MF . CLS , fue 603 tJ r<f>rpM ^ 

» H ? 0HF . X R F , .,.«.. fll . 60U t> referrea ^ ^ 

605 referre , t0 aJ Hf0Mr . IMi 

-r.rr.d ea „ KP0.MF.S0F .„< systso m , ,„ 



3/3 

is re 
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rtjicn 7S7 or winijw ^J! . 

*'* SBa5! " " " le =" Mm... 78- ove.- 

r,ii " ^ " inS5 " 7?6 ' «»" * »utt« on „o u3 , JC 

10 =Ur ' 3r 751 13 «" " »l«t Election -snare 

froa pull down cenu 7 9*. T n F'«ur- fii 

-n figure 63, cursor 76 1 is used 

'* " 1,:t * reSl " 902 »' •'•«•• in rt,„,. 6,, w .. r 

T " '* " "'a.,.. fP0a , ul! <ow „ 

"»« »i:i .a,, fP « ...„ Sh .,.. 6<iBf in 

'" !S: " 7 "" " 1 " S " « 79,. I„ ruur . „, 

■»« Snap,™ (oeJ .„ 7 50 ) ls Jhcun to Bjve in MditisBii 

770, rr« lts t.r.r: - ?as te Up. (o|,,, et 707 ) . 

I" 67, ,.,.,„ ,„ ... m ,„ #< 

73.. C,.,.r 78, ia ln .„ „,., t0 „ l#et Jelectlon . Cut . r ^ 
Pull ,own «„„ TS . rejulti aj jeen ^ Fisu ^ ^ ^ 

»« r..i.n 78, na, ...„ r , 05v „ fr0 „ ^_ ^ 

6 ? , «r„, 781 l, ua , a f . ..,.„ 3flectlon . piate . fro> 

""" 783 " T "' ■-•» 1. rigur. 70, !, ,„ l0OB 

r=r -H„ Shape-. P01ne . B t0 curs „ 78 ,__ ^ n> 

"K.w Shape < 0(>J . et 750) 4 , shoun to ^ ^ ^ ^ 

NewWave office (eject 100) , tnrou! „ , Uni< 

I" n« UP . 72, OHF ,00 l, ,„o.„ t0 contain „„„ 

>».t„ rile 60,, , y ,t.o fi„ «„, , y3teo fll . 60Ji 

.»«« w. 63.. ,„ e „ rtl . 605 , „,„. fUe 6Q6 sys;e= 

"" ° Kr 599 a, interface of OH? to 
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global oiject, is a descent- of gi ofcal 



Figure 7* shows enlv six ^o^: 



object. Although 
se number of 

gl0bal ° bjeCtS ° P * ratin * - a " — is a . att . P or systea 
COnfl|Ur,510P - °^ Ct in th < .y.f.-c.n refer to a 

8l0t41 ° bJeCt by V-ing the reference name of the lin* t 
that gl0 bal object from the global parent. 

As may be seen f rc= Fisu-e 71 m. 

r.au.e ,j, file records in 

HPOMF.CAT are numbered consecutive'/. T h«*. „ k 

Tnese numbers serve 

as tags, which identify each object. 

In the preferred eatod'-a-T- a' „ 

-c.a.n. o. the present invention, 

each record is 123 bvtes i- -»^-.w 

oytes i.. xer.gth. The fields for file 

record 0 are listed in Table 1 below: 



"able i 



IFirstFreeEr.try Contains the record number of 

the first free record in 
HPOMF.CAT, or -0" if there are 
no free records. 



F i 1 e I d 



Versi on 



Contains the null terminated 
string "HPOMF.CAT-. This serves 
as a signature. 

Contains the file format version 
number, which also serves as a 
signat ure . 

1 MaxR ecordNumbe r r A «*.i 

D3er Contains the number of the 

highest record, ever allocated 
from within HPOMF.CAT (this 
highest record may or nay not be 
free ) . 

Table 2, below, contains the fields for file records in 
HPOMF.CAT for file records other than file record 0: 
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d - s -- -P^o- o.' each 3y St e 3 f;i e is 

now g i v e n . 

System file 601, upnur r A - ie . 

' - vA. , a5 a. so referred to as 

5YSCA7. H P 0 K r Cat - a fc , 

un> ,Ui is a catalog of a i i m - . , t . 

* ^ a.. .Me existing objects 

in the system Ip , Figure 7*, H?C^ Ci- < 

na "« - CAi is shewn to &• 

-com 0 .... net4 . M0 «r.C«T ... a pl » rim , of fu , 

— a , „ ?0 , r . ctT cay eonttSB _ e nu t ^ 

are shown in Firjr* 7? - , ^ 

- 73. rue record 0 is a header which 

contains various signatures a- is lJSe < to m 

JSe - t0 "nag- a list of 

Tree file records. a 

s-Snatu.-e ls S0(B . knowR val(je . f 

Prea-nt indicates that the 'i'e is rr . 

-i-e is net corrupted. File 

re = CM 1 thr3 ' J S^ file record 8 ar.d additional f<1 . 

«--xt*onai rile records 

(not shown) either der^- 

' efine " •*-"!«.., object, or are free. 

- n - H? 0«.'-wAT can grow dyna.ical'y 
a, «ore file record are needed, out cannot ahrln!e . 

File reCOr< 1 d6fin - 3 «P«l.I object called the 
Global parent. The global parent ^ , ^ ^ 

every other object, and oay be regarded aa a "paeudo" 
0N.cc. Figure » ahowa the global parent to be the parent ■ 
or global object 2 5 0 through llBk 26o , gl?bal obJect „, 

^ 26 '' 8l ° bal '» —ugh linlt 262 , global 

oMect 25 3 through llnk 263 , global obJect „„ ^ 

and global object 253 through UnX 265 , aa ahown. 
Global objecta 250-255 are alao within HPOMF.CAT. Each 
Global object 250-255 .ay be a parent or one or .ore objecta 
Ln HPOMF.CAT. Each object in HPOMF.CAT which i, not a 
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ln a »«.".u window 797 r .. uW . . 

window 79I . i»pi«y« in rtgl0 „ 795 of 

;;7° w ,00 3tatin8 — — «. .... 

Identification nutisr. I- t s. „, 
1, „„ ,„!„_ ow 1(J0 jetj 

«-«w B . T4A . M0BlleM ror tBjt i;nk ia Hpw xBF _ ^ ^ 

request the- new data. 

" "* " J,ct " "»*•• oHr loo .in .„, , 

— • « „ 

° f — - .dam..., 

- ™«. ... ... <„. , lsplaye ,. 1b ts# pr<3ent cije 

t ° b,< " ,U " (l '"«-"'"»-..r Sl . .,„,«., 

<"«rlptlon of tn. vie. ...,,„„, „ , 

^ec.acationa are found In 

*°P.n«lx.s 8, C .nd 0 . 

T». .f present lnyentlon is ^ 

o«r ,oo. ., th0 ,t 05Jeet 707 op eBti< o 
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». P . r . Bt „ Jtst ls . eUfs „ el> , 1Uk usinj on;y 

reference naae of th # m * u 

the ar.k. ia . chUd obJect ldtntlflf3 

lir.k using just the data » d e-t< " eat .„ B 

-ae..t.. nation number of the link. 

OMF 10G does a'l ► .. 

... the translation and i d ent 1 ri ca t i on of which 

links and which objects are involved. 

SmeS fU * 6 ° a ' HFOKF.MP, i, also ptf . pptd to as 

"sphop. H POHr.P RP centaln , all the object ^ 

Pr8PePtl " CX = ePt »• — -^.et Properties which are 

contained in HPOHF. C *T. E ach record in 9ystea m . <„, 

<H?QMF.CAT} and system file 6C2 (HPOMP.CLS) has , 

r,l ' L5 ' na « a Properties 

field, as described above f*->. - 

E * Ch Properties field contains 
tht fields describe- ln Table 6 below: 



Table 6 



OiTDiskLoc 



nProps 



Pools i re 



Contains the position (byte 
offset) within HPOMF.PRP of the 
property list directory. 

Contains the number of 

This is the number of entries i„ 
the directory entry array 
described below. 

Contains the combined length of 

I „ir? ' ro *y** Hat, including 

This is the size 0 f the 
directory name pool described 
below. 



For .»,.« fop „ cft eUsSi >t ^^^^ 

tory has two major 



that object or that class. The direc 
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ValueLen 



ValueDi akloc 



CacheOff set 



pcr-.ior.,: the entry array, followed 5y the na„* , 

y cri< na «e pool . The 

?«r.y in is, prop.rty 

... ri. le , „« eut ln ratle 7 seiov; 

Table 7 
Sp.elfi,, tn, l.njtn ln „ 

««• :: , :. 8 i.*: ,d prop,rt '- 

stored anywhere. 

This field i 3 only used at run 
tie%i a "e. 13 BOt -"««in«rul in 

' 4 °- l0W - ng the array i 3 the naae pool _ 

T-.I3 pcrtior. of H?GMF. ?sp contain, the „ u i, , 

thC null -ter»inated names 
P«P" t .« pro „, ty l Ist , lr . tB « .... ordep ^ ( 

user consents, da*# a** n - ' 

' and tine of c-ea»-i«« » w 

c. ea .ion , the user who 

created the object 

J k ' etC ' For information on 

Properties, see Appendix D. 

~ «'». «r...i..„, 

- ~ 1, . ,„ byl . 61 to, p „„.. J 

•»•»«•• - «r.t „„ „,.. HP0 „ p . m . £ich pas| 
" » i, i.„ tth . Thes , pisej lMM1 , t . lr ^ 

"« -p- w. .i,..p i. .„ irrly ef „ pdj ioje 

significant bit o' «a«h ^- - 

o. each word used first. Thu,, bits 15 

through 0 of -t*ie r 

the f. r3t W0P<J Qf tht blteap contpoi t ^ 

allocation of nac, n ► w 

Pages 0 through 15 of the f i t e , 

•i-e f res pe c t 1 ve 1 y . 
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jo 



When atoragi in ► w . r; 

' lrSt Pa « e3 i- ln.urfiel.,t a 

»«conc bit.., 1 3 added te 

-** e -«Uo«ln f page i 023 . 

p coatro18 - — 10 „ throuia 

AddUl0ni1 »< P*«o are added in the 3aae 



needed . 

'5 



50 



55 



l«« <lr e cto ry an<1 pro „ rty 
bloc. in th . fu . " « ""61. 

» an . ll0CJtea 1B ts 

p ' This caua«3 the 

25 

S/ate. file 605, HPOKF.rm < 3 al , 

' * 3 3180 r,f «"«d to as 
S.SxNSTL. HPOKF.INS eo.T,.., a „ 

information is U9ei SQ that 
the class is de-installed. 

pr.f.r.-.a e.t.odl.ent t„« » llu . of . ^ 

010. AS« h " "° rd " u " »« 

" °"' r '" rd t«.t.u.< 
Tb« fi rst word 0( . 

°. r.cord, •„ byt „. 

! 15 follew.d by tnt null- 
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'•r.in.t.d class na „ 0 , th , iaj 

t>. f«,. Ia33 ' T * en follow, 

t-« file names of t*e r<i~. 

o. t..e Tiles copied to the n M r 

toe OMF tfi rectories 

,l!h terminated by a null bvte and „ 

give, t w. , PrSCeded by a «Mch 

«* v *3 the length of the f ile .... . , 

' inelu <"«* the length bne 

the null terminator, if tn# 

If the fn e naoe b 

SPeClalc — ^ -e filelS43JUBedtobei 

»- HP.WPPOC , lrector , Jf ^ l0C — *" 

— 31 Character ... the f . ^ ^ — - 

the file is assumed to be located m 
t^ HP NWD A TA directory. 

For example, assume two classes a - , 

and e , ^'tailed: class 

- class -C0E-. Class " A B " cau3 ed two files to be 

-•stalled: - 2 - to hp.wphoc directory 668 d 

~TAdi Pe . c tory C1 

tory. Class "C DE " caused » file to be 

installed: « X XX" to H P NWP R or 

HPNWPROC directory 668. Given thl, 



Table 8 

°V s,t content 
! CD AB 01 oi F- e C ? 3 ! ntS 

" 0C 00 lI:!^ a ! er/verslon check 

Length of AB record ( 12 

6 „ 2 0 . *! eia * i} 

9 on AS " + Hull 

Length of length byte ** z * «. 

5 IS 5 " 00 

JJ SI 55 00 

ten,tn of C0E record ( 10 
«3 U« «< „„ <l«lMl) 
'8 OS CDE " * full 

L.n,ts of t)rt , . . 

" » 5s sa 5S .o .; x ; x u .- 1 . wuu 
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Sr.-... Fil. toi, HfOW.SDf 1, a l 3 o r.f.rr.4 to a, th. 

- 3 ,u,ao»„ fu ... K ? =Kf. SD? .,i, t> only „ s .„ t „. „„„ „„ 

»..n «:...,:, .„„. dou „. : . „ de , see!l aj jyjte= j;a _ ; ^ 

•»d create, a, shuts „„,,„. „„ if ^ ^ ^ 

missing, OMF assumes t^a* rh. i 

t..a. che last session ended abnormally, 

and so it goes through it, crash recovery procedures to 

validate and repair the system file, as best it can. the 

system files can be in an invalid but predictable state on a 

crash. These errors are corrected without user 

intervene,. Certain other *i nda of flle consl9tency 

errors are detected, but are not really possible from an 
"ordinary- 3ysteo crash . ^ ^ ^ ^ 

corr.ct.bl. and the OMP win not allow the system to come up 



in this case. 



ir OMF . S DF is prese.-.t, it contain, a list or objects. 
When the .y,t« i, being shut down normally, each object 
which is active at the time can revest that the OMF restart 
them when the system is restarted. The list or objects, 
then is the list or tags or objects which have requested 
that they be restarted when the system is restarted. 

The rirst word in HP OMF . SDF is a riag word. Xf this 
word is „on-r.ro ( OMF win execute Its cr*sn recovery code 
ever, though H ? OMF . S DF exists. Normal shutdown will set this 

riag when producing ••ha r 1 ' . < + 

iR? " na riie ir J0 »« serious error occurred 

In the session being ended. 

After the rirst word, the rest or the rile is a 

sequence cf three byte "ecord^ Th- . 

.ecoras. The first two bytes of each 
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record contain the tag of the object to be rejtored. The 
least signifies byte is flrst . Tfle thlp , byte ls ^ ^ 
in the preferred embodiment, and ls zero. 

For example, if the system i 3 shut down cleanly in the 
last session and two objects, having tags of 2 and 7, 
respectively, have requested restart, the contents of 
HPOMF.SDF will be as set out in Table 9 below. 

Table 9 



offset content comments 

0 00 00 Indicates no crash recovery 

needed 

1 °l °° Ta * of "rst object to restart 
0Q Unused and reserved 

7 !I 00 Ta « °' second object to restart 

' ut Unused and reserved 



System file 7, HPOMFICO.NWE, is a Microsoft Windows 
dynamic library executable file which contains a dummy entry 
point and no data. Microsoft Windows is a program sold by 
Microsoft Corporation, having a business address at 16011 NE 
36th Way, Redmond, WA 98073-9717. HPOMFICO.NWE also 
contains as -resources" the icons of each installed class. 
OMF aodifies HPOMFICO.NWE directly during run time, and 
loads and unloads it to get the Icon resources fro. It. The 
format of HPOMFICO.NWE is defined In Microsoft Windows 
documentation distributed by Microsoft Corporation. 

Normally working with a view (see discussion on views 
above) causes a child's application to be invoked. Where 
large applications are involved, this can cause a lot of 



55 
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unnecessary overhead. Tp- u<.» „ <■ 

o. snapshots allow this 

overhead to be eliiir. ated . 

a ..p.r.«. llbr . rr referre , t0 „ a aynaaic accesj 

»"> t,.„ „ 1B « full l(M1(ltl „ 

code. The only da^a mi. 

.m...b t0 as a dynaiis ubriry> is jtiii 

in directory HPOMFPanr ^* 

/ nrunr^Roc (directory 668). 

For example, Mffur* fli w 

503. 0„=« ehll4 OOJ , ct „„ ^ 

snapshot 501 is a sw * 

application associated with eh n^ >. , 

ov-ca »un child object 502. 

«... 5JJ lB . , 1M „ dl . pUT 52 , ia pigur< 

3n,p SB0t ,03 ls , n „ n t0 proyU ,_ n , v ait , 5JJ ^ 
».r.». .bj... 50, ulthoue tB . n . c , aaley of eniu ^ 

««,.. furth « P ,„!...„«„!„ , etaUa of anjpjhotj 

1» App,, ai » B , ,pp ena ,„ c an4 JppenSlx D _ 

»pp««. « t. , ii« or ..j., ,. t , structurta „ lt 

0MF 100. 
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present invention. 

Appendix C (HP NewWave Envm„ 

Env.ron««„ts P rograa Design 

Examples) Gives exaaples of hew th. „ r " 

n = w the preferred embodiment of 
the present invention may be i-m... . 

y i»Pl«ented. including detail as 
to how OKF ioo allow, data to be viewed b. t 

lewed between windows 

displayed on monitor 1U. 

«pp.««. » ,«.p.. r , , r . Ir .... fl , 0ulde) t 
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aims 



An object based distributed computer system composing a network of workstations and means for 
.ransm.tt.ng objects between workstations characterised by objects including a first object type for 
storing data and a second ob,ect type for presenting data to a user, where.n objects of the second type 
(V-c, reference an associated object of the first type (V-s) to enable a plurality of users of workstations 
to access data of tn e object of the first type, comprising means for transm.tt.ng an object of the second 
-.ype (V-c, between workstations thereby to create a reference to the associated object of the first type 
tv-sj for each workstation receiving an cbiect of the second type. 



A system according to claim 1 comprising means for copying an object of the second type fV-r, 
cetween workstations. 
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